Molecular cloning, mRNA expression and enzymatic characterization of cathepsin F from olive flounder (Paralichthys olivaceus).
Cathepsin F is a recently described papain-like cysteine protease of unknown function, and unique among cathepsins due to an elongated N-terminal pro-region, which contains a cystatin domain. In the present study, the cDNA of olive flounder (Paralichthys olivaceus) cathepsin F (PoCtF) was cloned by the combination of homology molecular cloning and rapid amplification of cDNA ends (RACE) approaches. The PoCtF gene was determined to consist of the 1844 bp nucleotide sequence which encodes for a 475-amino acid polypeptide. The results of RT-PCR analysis revealed ubiquitous expression throughout the entirety of healthy flounder tissues; however the PoCtF expressions increased significantly in gill at 3h post-injection with lipopolysaccharide (LPS). Also, immunostaining using anti-PoCtF antibody was strongest on the epidermal mucus in the fin. The cDNA encoding mature enzyme of PoCtF was expressed in Escherichia coli using the pGEX-4T-1 expression vector system. Its activity was quantified by cleaving the synthetic peptide Z-Phe-Arg-AMC, a substrate commonly used for functional characterization of cysteine proteinases, and the optimal pH for the protease activity was 7.5. The findings of the present study suggest that PoCtF has a higher optimum pH than mammalian cathepsin F, and PoCtF is an interesting target for future investigations of the role of cathepsin F in the epidermal mucus and fish innate immune system.